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DETAILED ACTION 



Claim Rejections - 35 USC § 102 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

Claims 1-23 are rejected under 35 U.S.C. 102(a) as being anticipated by Lopatin 
etal. (US 2005/0085031). 

Regarding claim 1, Lopatin discloses a method of protecting an exposed copper 
surface of a partially fabricated IC from oxidation during exposure to an oxygen- 
containing environment, the method comprising: contacting the exposed copper surface 
with a metallocene compound; and 

contacting the exposed copper surface with the oxygen-containing environment, 
whereby exposure to the metallocene compound minimizes formation of copper oxide 
on the exposed copper surface. (Lapatin, [0009]) 

Regarding claim 2, Lopatin discloses the method of claim 1 , wherein the 
metallocene contains a metal selected from the group consisting of ruthenium, cobalt, 
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nickel, iron, palladium, platinum, titanium, chromium, osmium, manganese, and cobalt. 
(Lapatin, [0083]) 

Regarding claim 3, Lopatin discloses the method of claim 1 , wherein the 
metallocene is ruthenocene. (Lapatin, [0083]) 

Regarding claim 4, Lopatin discloses the method of claim 1 , wherein contacting 
the exposed copper surface with a metallocene compound comprises flowing a gas 
containing metallocene over the partially fabricated IC. (Lapatin, [0080]) 

Regarding claim 5, Lopatin discloses the method of claim 1 , wherein contacting 
the exposed copper surface with the oxygen-containing environment comprises 
contacting the exposed copper surface with a compound that forms a solid phase layer 
on the partially fabricated IC. (Lapatin, [0009]) 

Regarding claim 6, Lopatin discloses the method of claim 5, wherein the 
compound is a precursor compound that reacts with an oxygen-containing species to 
form the solid phase layer. (Lapatin, [0009]) 

Regarding claim 7, Lopatin discloses the method of claim 1 , wherein contacting 
the exposed copper surface with the oxygen-containing environment comprises 
contacting the exposed copper surface with a diffusion barrier precursor, which reacts 



Application/Control Number: 10/772,109 Page 4 

Art Unit: 2823 

with an oxygen-containing species to form a barrier layer on the partially fabricated IC. 
(Lapatin, [0012]) 

Regarding claim 8, Lopatin discloses the method of claim 7, wherein the 
oxygen-containing species is molecular oxygen. . (Lapatin, [0008]) 

Regarding claim 9, Lopatin discloses the method of claim 1 , wherein contacting 
the exposed copper surface with the oxygen-containing environment comprises 
contacting the exposed copper surface with an etch stop precursor, which reacts with 
an oxygen-containing species to form an etch stop layer on the partially fabricated IC. 
(Lapatin, [0009]) 

Regarding claim 10, Lopatin discloses the method of claim 1, wherein 
contacting the exposed copper surface with the oxygen-containing environment 
comprises contacting the exposed copper with the ambient or other oxygen-containing 
environment during storage or transport between processing modules. (Lapatin, [0008]) 

Regarding claim 11, Lopatin discloses the method of claim 1, wherein the 
exposed copper surface comprises a copper seed layer on the partially fabricated IC. 
(Lapatin, [0016]) 
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Regarding claim 12, Lopatin discloses a method of passivating and using an 
exposed copper surface of a partially fabricated IC, the method comprising: 
contacting the exposed copper surface with a metallocene compound to thereby 
passivate the surface; and . (Lapatin, [0083]) 

depositing a layer of material on the partially fabricated IC using an oxygen- 
containing deposition chemistry. (Lapatin, [0009]) 

Regarding claim 13, Lopatin discloses the method of claim 12 further 
comprising performing the contacting and depositing step in a single chamber. 
(Lapatin, Claim 65) 

Regarding claim 14, Lopatin discloses the method of claim 12 wherein the 
depositing is conducted using the metallocene compound as a chemical precursor to 
the material. (Lapatin, [0083]) 

Regarding claim 15, Lopatin discloses the method of claim 12 wherein the 
contacting and depositing operations are done concurrently. It is inherent that if a 
material is being deposited upon a layer it will be contacting the layer it is being 
deposited upon. 



Regarding claim 16, Lopatin discloses the method of claim 12, wherein the 
metallocene is contains a metal selected from the group consisting of ruthenium, cobalt, 
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nickel, iron, palladium, platinum, titanium, chromium, osmium, manganese, and cobalt. 
(Lapatin, [0083]) 

Regarding claim 17, Lopatin discloses the method of claim 12, wherein the 
metallocene is ruthenocene. (Lapatin, [0080] - [0083]) 

Regarding claim 18, Lopatin discloses the method of claim 12, wherein 
contacting the exposed copper surface with a metallocene compound comprises flowing 
a gas containing metallocene over partially fabricated IC. (Lapatin, [0080]) 

Regarding claim 19, Lopatin discloses the method of claim 12, wherein the 
depositing of a layer of material comprises contacting the exposed copper surface with 
a compound that forms a solid phase layer on the partially fabricated IC. (Lapatin, 
[0009]) 

Regarding claim 20, Lopatin discloses the method of claim 12, wherein the 
depositing of a layer of material comprises contacting the exposed copper surface with 
a diffusion barrier precursor, which reacts with an oxygen-containing species to form a 
barrier layer on the partially fabricated IC. (Lapatin, [0009]) 

Regarding claim 21, Lopatin discloses the method of claim 20, wherein the 
oxygen-containing species is molecular oxygen. (Lapatin, [0008]) 
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Regarding claim 22, Lopatin discloses the method of claim 12, wherein 
depositing a layer of material comprises 

contacting the exposed copper surface with an etch stop precursor, which reacts 
with an oxygen-containing species to form an etch stop layer on the partially fabricated 
IC. (Lapatin, [0009]) 

Regarding claim 23, Lopatin discloses the method of claim 12, wherein the 
exposed copper surface comprises a copper seed layer on the partially fabricated IC. 
(Lapatin, [0016]) 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jarrett J. Stark whose telephone number is (571) 272- 
6005. The examiner can normally be reached on Monday - Thursday 7:00AM - 
5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on (571) 272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

JJS 

December 2, 2005 




W. DAVID COLEMAN 
PRIMARY EXAMINER 



